Viscosity-dependent kinetics of protein conformational exchange: microviscosity effects and the need for a small viscogen.
Conformational rearrangements are critical to a variety of biological processes including protein folding and misfolding, ligand binding, enzyme catalysis, and signal transduction. Viscosity-dependent kinetics measurements can provide crucial insights into the dynamics of protein conformational exchange by highlighting the relative importance of frictional forces derived from either solvent or from internal protein interactions in activating the exchange reaction. Here, we analyze the kinetics of interconversion between the native and intermediate states of the four helix bundle FF domain recorded in solutions containing the viscogens glycerol or bovine serum albumin (BSA), using the viscosity measured from the translational diffusion of probes of different sizes. In the large viscogen BSA, we demonstrate that vastly different internal friction values are obtained using the different viscosity measures, leading to conflicting interpretations of the role of solvent friction in the interconversion. We show that this can be a consequence of the small effective hydrodynamic radius of the protein conformational transition and differences between solution micro- and macroscopic viscosities that are germane in this case. In general, correct values of internal friction can only be obtained by carrying out measurements using small viscogens.